parts of poultry and speed of disappearance of the residue after the withdrawal of dietary antibiotics were determined and reported in the previous papers1). In this paper, the amount of transfer of dietary antibiotic into eggs of laying hen, its residue in the liver, and the speed of disappearance of the antibiotic from eggs and the liver after withdrawal of the dietary antibiotic are reported.
It was revealed in the previous papers1) that considerable amount of dietary antibiotic was found in the liver of broiler during the feeding period of extremely high level of dietary antibiotic and it remained for several days after the withdrawal of the dietary antibiotic, although little amount of antibiotic was found in the muscles. The findings suggested that some of antibiotic might be transferred into eggs when the antibiotic was fed at high dietary level.
Experimental
Two experiments were carried out in January, 1969 and in January, 1970, respectively. Test material and experimental diet:
The premix of spiramycin as used in the previous experiment1) with broiler was mixed in the basal layer diet at the level of 0, 20, 500 and 1,000ppm in Experiment 1 and at the level of 0, 20, 50, 100, 200, 500 and 1,000 ppm in Experiment 2. The basal layer diet composed of 50% of yellow corn, 17% of milo, 6.5% of soybean meal, 7% of fish meal, 5% of wheat bran, 4.5% of defatted rice bran, 3% of alfalfa meal, 5.2% of calcium carbonate, 1.1% of calcium di-phosphate, 0.4% of salt, 0.05% of trace mineral premix and 0.25% of vitamin premix.
The supplementation of the antibiotic premix was carried out by replacing wheat bran in the basal diet.
Hens and rearing: In Expt. 1, 59 White Leghorn hens of about 9 months old were divided into 4 groups, and 80 White Leghorn hens of about 10 months old were divied in to 7 groups in Expt. 2. Number of hens in each group in both of the experiments is presented in Table 1 . Hens were reared in an individual cage and fed the experimental diets containing various levels of the antibiotic with free access for 7 days. On the 7th days, all of the experimental diets were removed and the basal diet without antibioctic was fed to all of the hens for another 7 days in Expt. Statistical analyses: Since only few hens laid every day throughout the experimental period, the antibiotic level in eggs when hen did not lay was estimated by the prccedure to estimate the missing value in factorial experiment design2).
Although the microbioassay was carried out on the egg white and the egg yolk separately, statistical analyses were carried out on the content of whole egg. The content of antibiotic in whole egg was calculated from the contents in egg white and yolk, presuming that egg white composed of 63.8% of whole egg excluding egg shell and egg yolk composed of 36,2%. The spiramycin content of whole eggs laid during the feeding period of 500ppm of antibiotic in Expt. 1 was analyzed as split-plot design. The exprimental design of main experiment was one-factor design with 2 dietary levels of antibiotic and 5 repeats each.
Each of the main plots, i.e. individual hen in this case, was split into 7 sub-plots, which actually corresponded to the days on the experimental diet.
The spiramycin content of whole eggs laid after the withdrawal of antibiotic in Expts. 1 and 2 was combined and analyzed also as split-plot design. The experimental design of main experiment was two-factor design with 2 dietary levels of antibiotic in 2 experiments with 5 repeats each. Each of the main plot, i.e. individual hen, split into 4 sub-plots, which actually corresponded to the days after the withdrawal of antibiotic.
After these variance analyses of split-plot designs, 4 regression analyses were carried out, (1) between spiramycin level in whole egg and the days on experimental diets of 1,000 ppm of spiramycin in Expt. 1, (2) between spiramycin level in whole egg and the days after withdrawal of dietary spiramycin at the level of 500ppm, (3) and of 1,000ppm, and (4) between dietary spiramycin content and spiramycin level in whole egg on 7th day on experimental diet in both of Expts. 1 and 2.
Results
In Table 3 . Average spiramycin content (ppm) of egg of 5 hens fed various levels of spiramycin. where, y is spiramycin content of whole egg (ppm) and T1 days on spiramycin feeding.
Spiramycin content of whole egg laid at 0, 2, 4 and 6 days after the withdrawal of dietary spiramycin at the level of 500 or 1,000ppm in both of the experiments were combined and analyzed statistically. The result of variance analysis is shown in Table 4 , Again, significantly higher individual error variance than secondary error was obtained.
Main effects between dietary spiramycin levels and between the experiments were fairly large but were not significant statistically. 6. Thus, the amount of spiramycin in an egg can be estimated, if x, T1 and T2 are given, i.e. if it is known how much spiramycin is in the diet, how long the diet is fed to the hen and how long it is after the withdrawal of the antibiotic from the diet. Biological half lives estimated from the data on the egg and on the liver are presented in Table 6 . Fiducial intervals shown in this table looked like wide, mainly because of relatively large individual variation. However, average values of biological half life of spiramycin estimated from the egg, the liver of hen and the liver of broiler were very close, suggesting the usefulness of biological half life as an indicator to show the speed of disappearance of antibiotic from chicks body. Although biological half life of chlortetracycline was estimated from only 3 data as mentioned in the previous papery, the average value, 0.8 days is far below the lower fiducial limit of biological half life of spiramycin.
The finding clearly indicates the difference in biological characteristics between spiramycin and chlortetracycline.
Unexpectedly large individual variation in the content of antibiotic in the liver and the egg should be kept in mind in the analysis and interpretation of the data. Logarythmic transformation of the estimates is ceratainly effective to make the distribution of the estimates close to the normal distribution, on which the statistical analysis is based.
Being disturbed by this large individual variation, the data on 500ppm of spiramycin are not so clear-cut as those on 1,000ppm of spiramycin in the interpretation of linear and exponential change of the amount of spiramycin in the egg during and after feeding 
